1. Background {#s0005}
=============

The World Health Organization (WHO) defines intimate partner violence (IPV) as harmful behaviors in intimate relationships resulting from psychological abuse, physical violence, or sexual coercion ([@bib28]). IPV is one of the most common forms of violence against women globally ([@bib21]), and women living in low- and middle-income countries (LMICs) face a larger burden compared to women living in high-income countries. A recent WHO report estimates the global lifetime prevalence of physical and/or sexual IPV against women is 30.0%, ranging from 23.2% in high-income regions to 37.7% in the South-East Asia region ([@bib72]). Bangladesh in particular has one of the highest rates of lifetime IPV ([@bib21]), with estimates ranging from 55% to 95% of ever married women experiencing any form of IPV ([@bib4], [@bib5], [@bib7]).

The range of adverse secondary health outcomes associated with IPV is well-documented in literature reviews. Victims of IPV face higher rates of chronic pain, respiratory conditions, gynecological symptoms, sexually transmitted infections, and HIV ([@bib18]); alcohol abuse and drug abuse ([@bib25]); and mental health conditions including depression, post-traumatic stress disorder, anxiety, and suicide ([@bib9], [@bib16], [@bib18], [@bib25]). Depression, an often-researched correlate of exposure to IPV, is also highly prevalent. Globally, depressive disorders are ranked as the largest contributor to years lived with disability, and women have a 42% higher prevalence of depression than men ([@bib73]). One meta-analysis of studies predominantly in the U.S. suggested that exposure to IPV is associated with a 2- to 3-fold increased risk of major depressive disorder and a 1.5- to 2-fold increased risk of elevated depressive symptoms ([@bib9]).

The majority of empirical investigations of the association between IPV exposure and depression are cross-sectional in nature, limiting the ability to establish the causal direction of the relationship. The expectation that IPV causes depression in women is supported by substantial theory and evidence suggesting that exposure to social stressors and/or trauma negatively impacts mental health outcomes, including depression ([@bib2], [@bib3], [@bib30], [@bib32], [@bib51], [@bib52], [@bib62], [@bib66], [@bib67], [@bib69]). It is also plausible the depression in women could influence IPV exposure ([@bib38], [@bib44]), either through partner selection processes ([@bib16]) or as a result of impairment negatively impacting affect or behavior ([@bib76]) and subsequently triggering incident IPV ([@bib37]).

A 2013 systematic review of 16 longitudinal studies found evidence suggesting a bidirectional relationship: 11 studies observed that IPV is associated with incident depressive symptoms and 4 studies indicated depressive symptoms are associated with incident IPV ([@bib16]). Similarly, a prospective study in 2013 among women in Korea identified a reciprocal relationship between IPV and depression over time ([@bib39]). However, all of these studies were conducted in high- or middle-income countries. In the context of the present study, Bangladesh, non-marital partnerships are exceedingly rare and arranged marriages at an early age (before 18) are the norm ([@bib10], [@bib64], [@bib68]). As a result, a woman's agency in selecting marital partners is highly constrained and thus marriage to a potentially abusive partner is unlikely to be influenced by her mental health unless symptoms are: a) severe and b) manifest at a very young age. Similarly, women experiencing IPV in Bangladesh have very little recourse to leave abusive marriages due to the insurmountable social and economic costs of divorce, including women's limited rights to child custody ([@bib6], [@bib54], [@bib59]). Therefore, in Bangladesh, in contrast to other settings where divorce is more common, an association between depression and subsequent IPV is unlikely to be observed as a result of depressed women being less able to exit an abusive marriage.

Another important but understudied aspect of the relationship between IPV and mental health in settings such as Bangladesh is the degree to which IPV is normative. Much of the psychological research on depression etiology has focused on attributional styles, the propensity of individuals to subjectively interpret events as the result of one's own actions or characteristics or as caused by external forces or persons ([@bib20], [@bib27]). Attributional models of depression and empirical evidence suggest that depressive persons are more likely to make internal (i.e., self-blaming) attributions for negative events ([@bib56]) but the extent to which attributional style is a stable trait in individuals is debated ([@bib8]). If internal attribution of negative events, and hence the risk for depression, is influenced by environmental cues, an abused woman's perceptions of the normativity of IPV in her community may affect the extent to which the abuse impacts her mental health. For example, substantial research in Bangladesh suggests a high degree of social acceptability of IPV unless it is deemed excessive or "unjustified" ([@bib48], [@bib60], [@bib61], [@bib75]). Therefore, women who experience a level or type of IPV that is highly normalized in the community may be less likely to attribute it to their own characteristics or behavior which may mitigate the negative secondary effects on mental health.

Perhaps consistent with this hypothesis, several studies in LMICs, where rates of IPV are quite high, have found no significant associations between dichotomous measures of IPV and depression after adjusting for confounders, including in Bangladesh ([@bib33], [@bib36]), as well as in Ethiopia ([@bib17]), and Tanzania ([@bib55]). Variation in the relationship between IPV and depression could be due in part to different analytic approaches (e.g., separate models for IPV types versus simultaneous adjustment) but also to population differences in multiple mediating factors including social support, coping mechanisms, and cultural values ([@bib70]). Variation in IPV effects on depression has also been attributed to differences in severity ([@bib12]). In rural Bangladesh, one study found that women who experienced severe forms of marital IPV were more likely to disclose violence compared to women who experienced less severe violence ([@bib49]). [@bib49] suggested women who do not disclose IPV may not consider the violence serious enough, reflecting both acceptance of marital IPV by the women themselves and by the community at large. Understanding of the impact of IPV severity on secondary outcomes such as depression is, however, severely hampered by reliance in the literature overwhelmingly on dichotomous indicators of IPV exposure which collapse women who experience mild and severe IPV into one "exposed" category. Findings of no or minimal effects of IPV on depression using dichotomous IPV measures, which do not reflect variation in severity of acts of abuse or frequency, may therefore mask or underestimate the true effect of IPV on the risk of depression among women facing the most severe levels of violence.

The present study aims to address this gap in the literature by comprehensively characterizing the nature of IPV exposure and estimating its effects on the risk of recent major depressive episode (MDE) among married women in rural Bangladesh, a context in which IPV is both endemic and normative ([@bib49]). For each type of IPV (psychological, physical, and sexual) we operationalize a measure of IPV severity which accounts for both the number of different acts experienced and their frequency, and then estimate the impact on MDE. We also evaluate the impact of injury due to physical or sexual IPV as another metric of violence severity.

2. Methods {#s0010}
==========

2.1. Data collection {#s0015}
--------------------

Data were drawn from a nationally-representative longitudinal study focused on individual and contextual determinants of IPV risk among women in rural Bangladesh, collected through a multistage, stratified sample of female respondents in 77 villages. To achieve diversity in absolute and relative schooling attainment, a major focus of the original study, districts were stratified into four groups based on the magnitude and direction of girls' versus boys' school attendance. Within each of these strata, rural villages with at least 200 households were randomly selected with probability proportional to size. Within each village sampled, households were randomly selected following a complete household enumeration. Due to the sensitive nature of the interview content, only one individual per household was randomly selected to ensure the safety and confidentiality of participants ([@bib19], [@bib71]). Additional details of the original study are described elsewhere ([@bib74]). The present study used data from baseline and follow-up interviews of a subsample of women married 4--12 years regardless of age: "recently" married women. The age range of the attained sample was 16 to 37 years. All participants took part in baseline interviews in 2013. Response rates for this subsample were 94.7% at baseline in 2013 (n=3902) and 86.3% at follow-up approximately 10 months later in 2014 (n=3369). A total of 3355 (81.8%) recently married respondents completed both waves and are the focus of the present study. The study was approved by the Institutional Review Boards of the International Center for Diarrheal Disease Research, Bangladesh (icddr,b) and FHI 360.

2.2. Outcome {#s0020}
------------

Recent MDE, our outcome of interest, was assessed at baseline and follow-up using a slightly adapted version of the Edinburgh Postnatal Depression Scale (EPDS). The EPDS is a 10-item questionnaire designed to detect the presence of postpartum depression ([@bib15]), but has been validated for use beyond pregnancy ([@bib14], [@bib58]), in Bangladesh ([@bib23]), and to detect MDE in a general population ([@bib42]). The EPDS questions asked about the presence of depressive symptoms in the past 30 days, with four possible response categories (never=0, rarely=1, sometimes=2, often=3) for each item. Items included whether the respondent has "been able to laugh and see the funny side of things," "felt overwhelmed and unable to take care of the household or children," and "been so unhappy that you have been crying." The 10 items were aggregated to produce a possible score ranging from 0 to 30. We used the standard cutoff score of greater than 9 (out of 30) as indicative of "major depressive episode." In non-postnatal mothers, [@bib14] found this cutoff had a sensitivity of 95% and specificity of 72% for minor or major depression. And in Bangladesh among postnatal women, [@bib23] found this cutoff had a sensitivity of 89% and specificity of 87% for minor or major depression.

2.3. Exposures {#s0025}
--------------

Recent exposure (since baseline) to marital psychological, physical, and sexual IPV was assessed at follow-up, using seven, ten, and, three items, respectively, each adapted from the Revised Conflict Tactics Scale ([@bib65]) and the WHO standardized questionnaire on IPV ([@bib22]). These instruments ask about specific behaviors, rather than subjective assessments of abuse, an approach which enhance disclosure and minimizes bias ([@bib19]). For psychological IPV, items included whether a woman's husband had insulted her or made her feel bad about herself and whether he had threatened to divorce her. For physical IPV, items ranged from whether her husband had slapped or thrown something at her that could hurt her to whether he had used a gun, knife, or other weapon against her. For sexual IPV, women were asked about unwanted sexual intercourse by force or out of fear and about having to engage sexually in ways they found degrading or humiliating. If a woman responded "yes" to any item, she was then asked to report the frequency (1--2 times, 3--5 times, 6--10 times, greater than 10 times) of the act of violence since baseline.

To create the final analytic IPV exposure variables, dichotomized versions were first generated to facilitate comparability with estimates based on this standard approach. Within each of the three categories of IPV, if a woman responded "yes" to any individual act of violence, she was recorded as having been exposed to that type of violence. If a woman experienced psychological, physical, or/and sexual IPV, she was additionally coded as exposed to "any IPV." Respondents were excluded if they had missing data on any individual IPV item and only "no" responses to remaining items, resulting in 32 observations dropped from the analysis. Second, for each IPV type, a severity score was generated. For each item, a woman received a score of "1" if it occurred 1--2 times, a score of "2" if it occurred 3--5 times, a score of "3" if it occurred 6--10 times, or a score of "4" if it occurred greater than 10 times. Within each type, these individual item scores were summed to create a final severity composite score. Due to differential item numbers across IPV types, the possible severity score ranges varied: 1 to 28 for physical IPV, 1 to 40 for psychological IPV, and 1 to 12 for sexual IPV. Each of these three composite scores was further categorized: "none" if women had not had recent exposure to IPV, and then "low," "medium," and "high" based on tertiles of the non-zero values for each IPV severity score. This approach to characterizing IPV severity is similar to that used in one of the few other examples in the literature ([@bib63]) however the composite scores in the present study incorporate both the number of different acts experienced within each sub-type of IPV, as well as their frequency. An additional indicator of IPV severity, reported injury due to physical or sexual violence, was also examined as part of a three-category variable of no recent physical or sexual violence exposure, recent physical or sexual violence exposure without injury, and recent physical or sexual violence exposure with injury. Due to problems with data collection for the IPV measures, baseline indicators of IPV exposure were not available for this analysis.

2.4. Covariates {#s0030}
---------------

Variables theorized to be related to IPV were included in the analysis ([@bib1], [@bib34]). Potential confounders collected at baseline were: recent MDE, respondent ever witnessing her father hit or beat her mother, age, number of years of education completed by both the respondent and, separately, her husband, and tertiles of household wealth (low, medium, high). Household wealth was derived from the first component of a principle component analysis of items including household amenities, household assets, the respondent's parents' schooling attainment and whether the mother worked.

2.5. Data analysis {#s0035}
------------------

Overall descriptive statistics were generated for covariates, IPV variables, and the outcome of MDE at follow up (hereafter referred to as 'MDE'). Next, bivariate associations between all variables and MDE were examined, using Rao-Scott modified chi-squared tests for categorical variables and t-tests for continuous variables. Variables significantly associated with MDE and IPV exposures---age, MDE at baseline, and ever witnessing father hit or beat mother---were included in subsequent models as confounders. Then, log-binomial regression was used to estimate crude and adjusted risk ratios (RR) for the association between severity of IPV and MDE. Four adjusted models were generated, which separately assessed severity of each type of IPV---psychological, physical, and sexual---and injury. P-values were considered significant at α \< 0.05. All analyses were performed using SAS 9.4 (Cary, NC), and accounted for the complex survey design.

3. Results {#s0040}
==========

This analysis is based on 3290 recently married women with complete data on the outcome of MDE, IPV variables, and covariates. The prevalence of recent IPV in this sample was high---82.7% of women experienced any form of IPV, 44.4% experienced physical IPV, 77.2% experienced psychological IPV, and 58.8% experienced sexual IPV ([Table 1](#t0005){ref-type="table"}). Psychological IPV was dominated by acts of insults (reported by 62.9% of respondents) and intimidation (63.0%). The most common acts of physical IPV were those typically considered "minor," namely slapping/throwing objects (40.4%). And sexual IPV was mostly comprised of physically forced sexual intercourse (48.9%) and having sexual intercourse due to fear (43.3%). Just under one-third (30.6%) of women experienced injury related to recent physical or sexual IPV, the most common types of injury being pain and bruising/swelling/abrasion. Very few women reported seeing a health provider for injury (5.4%) or needing to but not doing so (5.8%). The frequency of IPV acts was also high---the prevalence of experiencing three or more instances of recent IPV was 49.9% for psychological, 38.2% for physical, and 39.3% for sexual. The average number of recent IPV acts women experienced was 2.9 psychological acts, 2.0 physical acts, and 1.6 sexual acts, as well as 2.4 acts of injury as a result of physical or sexual violence. Furthermore, [Fig. 1](#f0005){ref-type="fig"} illustrates the multi-dimensionality of IPV and the degree of co-occurrence of its different types. Physical and sexual IPV were each rarely experienced alone, as both were typically accompanied by psychological IPV. In addition, 36.0% of women experienced all three forms of IPV, and 23.5% experienced all three and injury due to physical or sexual IPV.Table 1Weighted frequencies of recent[a](#tbl1fna){ref-type="table-fn"} acts of intimate partner violence (IPV) among married women ages 16--37, rural Bangladesh, 2013--2014 (n = 3290).Table 1≥1 event≥3 eventsn%n%Any IPV269382.7218767.7Psychological IPV249977.2159349.9Insulted or made her feel bad about herself199462.9105034.1Belittled or humiliated her in front of other people103731.553916.7Scared or intimidated her on purpose207163.0118636.3Threatened to hurt her or someone she cares about33210.81625.2Called her ugly or said something else negative about her appearance2557.91414.4Destroyed something belonging to her on purpose2026.0702.1Threatened to take another wife3399.81775.2Threatened to abandon or send her back to her family37811.22046.1Threatened to divorce her2477.31344.0Said she was not able to please him sexually30210.01886.6Count of psychological IPV acts experienced, mean (SE)2.9 (0.09)Physical IPV143844.4124138.2Slapped or had something thrown at her that could hurt her130640.497329.9Pushed, shoved, or had hair pulled62819.545014.0Hit with fist or something else that could hurt33110.12357.1Kicked, dragged, or hit repeatedly33910.52517.6Choked or burnt on purpose1424.5952.9Husband threatened to use a gun, knife or other weapon against her1023.0672.1Husband actually used a gun, knife or other weapon against her632.0411.3Count of physical IPV acts experienced, mean (SE)2.0 (0.09)Sexual IPV192858.8125939.3Physically forced to have sexual intercourse156148.995330.8Had sexual intercourse because of fear144143.386126.4Forced to do something sexual that she found degrading or humiliating1604.5902.5Count of sexual IPV acts experienced, mean (SE)1.6 (0.02)Injury due to physical or sexual IPV98430.63099.9Bruise, swelling or abrasion55917.11815.9Sprain or small cut1013.2391.1Felt physical pain that still hurt the next day90027.9662.0Felt physical pain that kept her from doing her daily work41413.31565.1Lost consciousness from being hit on the head561.7120.3Seen a health provider due to injury1815.4461.2Needed to see a health provider due to injury but did not see one1915.8541.7Had a broken bone or tooth100.31\<0.1Count of injury acts experienced, mean (SE)2.4 (0.12)[^1][^2]Fig. 1Weighted area-proportional Venn diagram of recent psychological, physical, and sexual intimate partner violence (IPV) prevalence among married women ages 16--37, rural Bangladesh, 2013--2014 (n = 3290).Fig. 1

The prevalence of MDE at follow-up, the outcome of interest, was 16.8% ([Table 2](#t0010){ref-type="table"}). Women with MDE were more likely to be older, have completed slightly less schooling, have husbands who completed less schooling, have had MDE at baseline, and have witnessed marital IPV between their parents. They were also more exposed to IPV since the baseline assessment. When measured using the standard dichotomous indicators, physical and psychological IPV were each positively associated in bivariate analyses with MDE, but sexual IPV was not. However, when incorporating levels of severity, all types of IPV were associated with MDE ([Table 2](#t0010){ref-type="table"}). The IPV severity prevalence varied by type overall and by depression status. What is perhaps most remarkable about the patterning of IPV severity is that only at the higher levels was the prevalence consistently greater among women categorized as depressed. For example, in the case of both psychological and sexual IPV, the prevalence of medium IPV severity was the same among "depressed" and "non-depressed" women. This was also the case when comparing physically injurious and non-injurious IPV -- only the former was more prevalent among women categorized as depressed (45.2% versus 27.7%). The prevalence of non-injurious IPV was actually lower among depressed women (26.7% versus 37.7%).Table 2Descriptive characteristics of sample overall and by major depressive episode (MDE) status, rural Bangladesh, 2013--2014.Table 2Total sample (n=3290)MDEP-valueYes (n=530; 16.8%)No (n=2760; 83.2%)n%n%n%**Characteristics**Age, mean (SE)24.4 (0.11)24.7 (0.16)24.4 (0.11)0.010Highest class completed, mean (SE)6.4 (0.23)6.0 (0.38)6.5 (0.21)0.081Husband highest class completed, mean (SE)5.6 (0.30)5.1 (0.53)5.7 (0.27)0.120Household Wealth Index0.180Low121433.323237.098232.6Medium121133.618734.3102433.4High86533.111128.775434.0Depressive symptoms at baseline54818.013226.741616.30.001Ever witnessed father hit or beat mother47013.710017.837012.80.025                Dichotomous indicators of IPV Psychological IPV249977.244183.3205875.90.018 Physical IPV143844.429654.7114242.3\<0.001 Sexual IPV192858.833962.5158958.00.201 Any IPV269382.746788.2222681.60.008                **Severity of IPV exposure**[a](#tbl2fnb){ref-type="table-fn"}Psychological IPV\<0.001None (0)79122.88916.770224.1Low (1--2)86426.27815.478628.4Medium (3--5)84325.913025.071326.1High (5--40)79225.023342.855921.4Physical IPV\<0.001None (0)185255.623445.3161857.7Low (1--2)77023.510719.366324.3Medium (3--4)3069.66512.32419.1High (5--26)36211.312423.12388.9Sexual IPV0.003None (0)136241.219137.5117142.0Low (1--2)95228.112723.882529.0Medium (3--4)54116.49416.744716.3High (5--12)43514.311822.031712.7Injury due to physical or sexual violence\<0.001No physical or sexual violence111433.514128.197334.6Physical or sexual IPV without injury119235.813826.7105437.7Physical or sexual IPV with injury98430.625145.273327.7[^3][^4][^5][^6]

[Table 3](#t0015){ref-type="table"} shows the crude and adjusted relationships between IPV severity and MDE using log-binomial regression models. In each model and for all IPV types, there was no indication of elevated risk of MDE associated with low IPV severity compared to none. However, above this threshold, a pattern emerged---increasing severity of violence, relative to none, corresponded to an increasing risk of MDE. In the adjusted model examining physical IPV severity, the risk of MDE was 1.52 times higher (95% CI:1.09, 2.12) among those exposed to medium IPV severity, and 2.44 times higher (95% CI: 1.94, 3.08) among those exposed to high IPV severity, compared to experiencing no physical IPV. For the other IPV indicators, only the highest levels of severity were statistically significantly associated with MDE relative to no IPV exposure in adjusted models (psychological IPV RR=2.27, 95% CI: 1.62, 3.17; sexual IPV RR=1.65, 95% CI: 1.08, 2.52). In addition, recent sexual or physical IPV that was injurious incurred elevated MDE risk (RR=1.72, 95% CI: 1.23, 2.40). However, reporting any recent sexual and/or physical IPV but no injury as a result of it was not associated with increased risk of MDE (adjusted RR=0.89, 95% CI: 0.62, 1.26).Table 3Risk ratios (RR) and 95% confidence intervals (CI) for association between IPV severity and major depressive episode among married women ages 16--37, rural Bangladesh, 2013--2014.Table 3Unadjusted modelsAdjusted models[a](#tbl3fna){ref-type="table-fn"}RR(95% CI)RR(95% CI)**Severity of IPV exposure**          Psychological IPVNone1.00Ref1.00RefLow0.80(0.60--1.07)0.80(0.60--1.05)Medium1.32(0.90--1.93)1.31(0.89--1.91)High2.34(1.65--3.30)[\*\*\*](#tbl3fnStarStarStar){ref-type="table-fn"}2.27(1.62--3.17)[\*\*\*](#tbl3fnStarStarStar){ref-type="table-fn"}          Physical IPVNone1.00Ref1.00RefLow1.01(0.80--1.28)1.01(0.80--1.28)Medium1.57(1.13--2.19)[\*\*\*](#tbl3fnStarStarStar){ref-type="table-fn"}1.52(1.09--2.12)[\*](#tbl3fnStar){ref-type="table-fn"}High2.50(1.99--3.15)[\*\*\*](#tbl3fnStarStarStar){ref-type="table-fn"}2.44(1.94--3.08)[\*\*\*](#tbl3fnStarStarStar){ref-type="table-fn"}          Sexual IPVNone1.00Ref1.00RefLow0.93(0.71--1.22)0.92(0.71--1.19)Medium1.12(0.84--1.50)1.13(0.86--1.49)High1.70(1.10--2.62)[\*](#tbl3fnStar){ref-type="table-fn"}1.65(1.08--2.52)[\*](#tbl3fnStar){ref-type="table-fn"}          Injury due to physical or sexual violenceNo physical or sexual violence1.00Ref1.00RefPhysical or sexual IPV without injury0.89(0.62--1.27)0.89(0.62--1.26)Physical or sexual IPV with injury1.76(1.25--2.48)[\*\*](#tbl3fnStarStar){ref-type="table-fn"}1.72(1.23--2.40)[\*\*](#tbl3fnStarStar){ref-type="table-fn"}[^7][^8][^9][^10][^11]

4. Discussion {#s0045}
=============

This study is the first to examine the association between marital IPV severity and depression among women in rural Bangladesh, where over five in six married women ages 16 to 37 years had experienced some form of recent IPV. We show that IPV in this setting is not only highly prevalent but also multi-dimensional, as most women experiencing sexual or physical IPV also experienced psychological IPV. Also of note, no study examining the relationship between IPV and depression among women beyond pregnancy has been conducted in the context of Bangladesh. We observed a prevalence of MDE of 16.8% in this community-based sample of young, rural married women in Bangladesh which is relatively high for the region but comparable to several estimates of common mental disorders in the country documented in a recent systematic review ([@bib31]). Other studies in Bangladesh focused on post-partum women and have documented prevalence estimates of depression ranging from 12% in the rural sub-district of Matlab ([@bib24]) to 32% in rural parts of the Mymensingh district ([@bib36]).

We also found, as hypothesized, that all types of IPV are associated with MDE in a dose-response relationship when modeled as severity of IPV exposure. In adjusted models controlling for covariates and baseline MDE, increased severity of IPV corresponded to an increased risk of MDE. The elevated risk of depression was most pronounced for physical IPV and injurious IPV. However, with the exception of physical IPV, only the highest levels of IPV severity were statistically significantly associated with MDE. These findings suggest that the lowest level of IPV severity, the most prevalent, is not associated with increased risk of depression and that the next level of severity, which we label "medium," confers a relatively modest increased risk. There are two important implications of these findings, one methodological and one substantive.

First, these findings point to the limited utility of standard dichotomous indicators of IPV exposure ([@bib63]) which may mask the true impact of IPV on secondary outcomes such as mental disorders. Most importantly, they may obscure the very elevated risks associated with severe levels of IPV. In corresponding adjusted models using dichotomous measures of IPV (results not shown), estimates of MDE in this sample were relatively attenuated: RR=1.43 (95% CI: 1.08--1.90) for any psychological IPV (versus 2.27 for high severity); RR=1.47 (95% CI: 1.18--1.84) for any physical IPV (versus 2.44 for high severity); and RR=1.15 (95% CI: 0.90--1.48) for any sexual IPV (versus 1.65 for high severity). Similarly, the effect estimate for MDE associated with any sexual or physical IPV (RR=1.27, 95% CI: 0.93, 1.72, results not shown) masks the considerably divergent results based on whether or not the IPV is injurious (RR=1.72 if yes versus RR=0.89 if no).

The second implication relates to the interpretation of the dose-response relationship we observed, in particular why IPV at lower levels of severity is not associated with elevated risk of MDE. Our findings of a gradient association are more or less consistent with the few other studies examining degrees of IPV exposure and depression in LMIC settings ([@bib63]; [@bib41]) though both of these studies focused on the perinatal period and [@bib41] only looked at frequency of psychological IPV. In Zimbabwe, a similarly high IPV prevalence setting, [@bib63] found no association between low levels of physical IPV during pregnancy and postnatal depression. In contrast, one study using a sample of Canadian women found that even just one episode of IPV during pregnancy was associated with more than twice the risk of antenatal depression ([@bib46]).

One possible explanation of the finding of no elevated risk of MDE at low levels of IPV may be related to the degree of acceptance of IPV, particularly sexual IPV, among women in this sample. Evidence from Bangladesh suggests beliefs that wife beating in certain scenarios is justified are widespread among both men and women ([@bib48]). Furthermore, previous research has found that women in Bangladesh living in communities where marital IPV against women is normative were more likely to justify such IPV ([@bib35]). If women who experience a type or level of IPV that is typical in their communities are themselves likely to normalize or justify it, it is possible that this exposure may be less likely to induce psychological distress. This explanation is supported by a study in Ethiopia which failed to find an association between sexual violence (measured dichotomously as ever versus never) and depression. The authors attributed the finding, in a setting where the prevalence of sexual IPV was 60%, to the general acceptance of a man's entitlement to have sex with his wife regardless of her consent ([@bib17]).

Conversely, women exposed to aberrant IPV may be more likely to experience psychological distress ([@bib11]), especially in contexts such as Bangladesh where options for recourse in an abusive marriage are extremely limited. In addition, and especially pertinent to psychiatric outcomes such as depression, women experiencing atypical IPV may also be at greater risk for attributing the cause of the (non-normative) violence to themselves and/or experiencing shame and stigma which may, in turn, limit disclosure and worsen effects on mental health. Some evidence suggests that IPV-related coping strategies may be both related to the type of IPV experienced ([@bib11], [@bib29]) and influence the risk of depressive symptoms ([@bib11], [@bib29], [@bib47]). Explaining the IPV-depression gradient in high IPV prevalence settings, and understanding in particular the role of the normative environment, is an important area for future research.

The present study also contributes to the literature by more fully characterizing IPV in an endemic context. Studies have typically analyzed IPV as a dichotomous variable indicating whether or not a woman has experienced either one or more types of violence, rather than as a more complex measure incorporating severity and frequency of violence ([@bib13], [@bib33], [@bib40], [@bib45], [@bib53]). Extensive work to standardize ascertainment of IPV exposure in community-based surveys to maximize disclosure and validity ([@bib22]) has not yet been matched by efforts to create uniform analytic variables from these data beyond the standard dichotomous indicators. As a result, measures of IPV severity are relatively rare and highly variable. For example, Coker et al. characterized IPV by type of violence, using combinations of physical, sexual, or emotional abuse as binary variables, but excluded frequency of violence in their measures ([@bib13]). Ruiz-Pérez et al. similarly characterized physical, sexual, and psychological IPV, and also accounted for frequency, yet derived it by using crude measures of "many times," "sometimes," or "never" ([@bib57]). Others have separately assessed severity of IPV based on individual acts of violence (e.g. slapping as moderate violence, choking as severe violence) and frequency of violence, but have focused on physical or sexual IPV ([@bib21], [@bib26], [@bib43], [@bib49], [@bib50]), where individual acts may be more readily conceptualized as existing on a continuum of severity.

The approach to more comprehensively characterizing IPV exposure in the present study is based on the frequency of individual acts of each type of IPV as a proxy for severity, rather than an attempt to rank severity of behaviors, in order to be consistent across IPV types. While this approach therefore weights a "slap" and "weapon use" equally, our data suggest that women who experience major acts of physical IPV rarely do not also experience multiple minor acts, and therefore their total count score is reliably elevated. For instance, among women who had a weapon used on them---the most severe act of physical IPV measured---all were placed in the "medium" or "high" physical IPV severity categories. Similarly, the vast majority of women who reported being hit, kicked, choked, or threatened with a weapon wound up categorized as experiencing "high" physical IPV severity. However, this approach cannot differentiate women who experience several instances of minor acts of IPV from those who experience, for example, a combination of a few minor acts and one major act; how such distinctions should be ranked in terms of severity and expected impact on secondary outcomes such as mental health is yet to be determined. We therefore additionally account for whether or not the IPV is injurious in order to capture this critical aspect of severity.

The present study adds to the sparse body of literature examining the association between IPV and depression among non-pregnant women living in LMICs. Our characterization of IPV fills a critical gap in the literature that has to date relied overwhelmingly on dichotomous measures that do not capture the severity of IPV. The biggest limitation of the current analysis is the cross-sectional ascertainment of IPV and MDE at follow up. Although we were able to control for MDE at baseline, and the recall period for recent IPV is prior to that for MDE, it is still possible that women experiencing recent MDE may be likely to recall IPV exposure differentially. However, the dose-response relationship between IPV severity and risk of MDE, including the lack of association at the lowest level of IPV exposure, suggests that recall bias is not likely to explain the association to a significant degree. Notable strengths of the present study beyond the incorporation of IPV severity include the use of validated, standardized instruments to ascertain IPV and MDE in the context of LMICs, a large sample size affording precise estimates, the use of a population-based non-pregnant sample enhancing generalizability, and our ability to account for key potential confounders including MDE at baseline and witnessing parental IPV.

Results of this study suggest dichotomous measures of IPV may mask important nuances and levels of risk better captured by measures incorporating severity. More work is needed to develop standard approaches to operationalizing severity measures applicable to all types of IPV and to explore the mechanisms underlying the patterns of association with mental health sequelae observed. Potentially fruitful avenues to explore include the role of coping processes in mediating and moderating the relationship between IPV severity and depression, and the influence of community norms related to IPV, especially in settings where violence may be endemic. This study also suggests implications for intervention efforts. A better understanding of the pathways between IPV and mental health may be especially important in endemic LMIC settings where recourse options for women in abusive marriages are limited. In such settings, intervention approaches that can mitigate secondary harms from IPV need to be considered in addition to strategies aimed toward primary prevention. Finally, as interventions to prevent IPV expand and hopefully succeed in shifting norms and reducing prevalence, efforts should be made to monitor for potential unintended negative consequences of worsening mental health among women who continue to be victims. If women who experience IPV in a context in which it is increasingly denormalized undergo more stigmatization and self-blame, intervention strategies will need to include explicit messages and support to mitigate this additional harm.
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[^1]: Note: Estimates obtained using complex survey design weights.

[^2]: Recent acts of IPV is defined as having occurred since baseline interviews, conducted approximately 10 months prior.

[^3]: Note: IPV = intimate partner violence.

[^4]: Estimates obtained using complex survey design weights; standard errors shown in parentheses.

[^5]: ^a^Household wealth was calculated based on the first component scores from principle component analysis of items such as household amenities and household assets.

[^6]: Actual range of IPV scores are in parentheses; possible ranges are: 0--40 (psychological), 0--28 (physical), and 0--12 (sexual).

[^7]: Note: IPV = intimate partner violence.

[^8]: Four separate models each adjusted for age, depressive symptoms at baseline, and ever witnessing father hit or beat mother.

[^9]: p \<0.001;

[^10]: p\<0.01

[^11]: p\<0.05.
